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ABSTRACT: 

PROBLEM TO BE SOLVED: To efficiently amplify a C band and an L band . 

SOLUTION: A C -band signal light SC and an L -band signal light SL are input 
to an input terminal 10. An EDF 16 is excited strongly by an excitation light 
20a from an LD 20, the signal light SC is amplified, a C -band ASE light is 
generated, and the signal light SL is slightly amplified. An optical 
circulator 18 outputs the light from the EDF 16 to the fiber grating 22 of 90% 
C -band reflection from a port B. The reflected light of the grating 22 is 
incident to fiber grating 32 of 100% C -band reflection via the optical 
circulator 18, an optical fiber 36 and an optical circulator 34, is reflected 
here, and is arrived at an output terminal 39 via the ports B, C of the 
circulator 34. An EDF 26 amplifies the signal light SL by the C -band light 
passed through the grating 22 and an excitation light 38a. The amplified 
signal light SL reaches an output terminal 39 via a WDM optical coupler 38, an 
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[0035] *muzmz>mmmmtz. mm i <r> 
mmm xm i <rm mxzmz-t&m 1 omwtmts 
m.mmth. mmmmai.. »^u<«. mm 
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[oo36]ff*L<«. i nmmm&mw 

-f*. CftfcJO. mi<rffimmitti.. 82Ayn<o 

^l^lijg^TTSSSI 2 Ay K (l) £MIX1E 
WMfttMffitt. ZtilztL LTOS&2 Ay 

vvmmmximgwiiffimmixz s . 
[oo38]»*L<tt. samiRits**, m&i 

[oo39] *%miz&&%miimmiz. m&2<n 
xzmmxzt. 

[0040] ffitli . 1 Ay K#C Ay H-Cft 
0. 3gSI2AyK#LAyh*r&£. £<D#£\ 312 

[0041] 

[ 0 0 4 2 ] H 1 li. *%BBO-Hil0IO«W«8BK7'D 
LAy F*>@9%Sl 36*. Khm- 1 OKA^S. A 

*JS? L io«wDM3t*yr7i2. ftr-r yw-?i 

4 . C Ay K«ilffl<0xyWb*'>ASSnjfc7 r >f A ( E D 
F) 1 6$-^-LT3t^-^A^-^18^-hAfc:S 
^•5. 3tt-^JtW-^18tt3.-K-hA, B. C£ 

[0043] 3fcT>fyi'-?14fcL EDF16*»£>W 

DM**-/r7 1 2£i6ia»p3fc£l&±-fS:m6rcEg$ 

[0044] W-lW *- K (LD) 20HL EDF 
1 6 Zm&lXC Ay K3fe£ii<g;s-££eilg5fc2 OaS 
flit. WDM3K* yT51 2£.mtf&. EDF 16 

Sc £i8©1-S0fcmfct,0{Cfl®$*lTV*S. 
[0 04 5]3t^-^aW-^18<0.-K-hB(i. CA 
yK£ 1 00%*SIORSt*-CRSftS7r>f A^i/- 
T-f^^22 N #T4VI'-*24. LAyKigUfflE 
DF26. WDM3fr$-/T7 2 8. #74 y W--:? 3 0 
&tf C Ay Kfl*Ht£Rit-f £>RSt¥ 1 0 0 y 4 
WU-T<y73 2£itl,X. 3 4 
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1 0 

*a.v-t i stmtmi&om^xhh. m--** 

]/— 9 1 805*— h C fcfttf-* a 3 4 0)*- h 

[0046]*T-fyi'-*24. 30li. ?^rU- 
-f?68£fi&Ot«>fc:. 3 4 Otf- h B 

*^*f-*al/-? 1 8tf)Jtf-hBtr6l*»d*l6l<%fe 

[0047] V—*f?4it—Y (LD) 38l±. EDF 
10 26i&lieLTL>'N'yK3fc5-Jili$-frSllie3K38a^ 
&feU WDM3t*"yr928K:«t&^-&. WDMJfcfr 
•>-7-928tt. LD3 8*<*>tf>fij;e3fc38a£. 
SL^)fis»^t»iffi*I»l-CEDF26tC«t|^S. E 
DF2 6I2. &VXJl>W AmmO 1 . LAy 

[0048] ^-**U-?3 4<0;tf-hC{jaWjJS 

c . SlI4. 3t9--#Ap-^3 4<D^-hC. flU?. 
20 aj*JS : F3 9*>4 > aj*$*tS. 

[0049] V—*fy 4 K 2 OOSK&'TO-tt. E 

DFi6^«jRL#^v«tcA^<. lerrsi:. m 

jg3fc20a#EDFl 6 oT+-ft&^£ T 

g^s^-cv^. mmimsthv. 

EDF 1 6 T®IR$ fl^-o ^Sljg3t«^± , 

jl W-^ 18. 7 r 4 A7V-x -f y ?2 2 mt%T4 

yi^-^2 4^LTEDF2 6t:Altt&. E 
D F 1 6J±LD 2 0*»£>£>ja@3fc2 0 afci 0 C Ay K 
ASE3fc&%4l-r5. CKOC Ay H A SE5t*>. 
30 ^aIs— ^18. 7r>fA^u-r^y^2 2atX3tT 
-fyi^-^24Sr^LTEDF2 6fc:A«^-S. 

LD2 0Oaj^rT*Sl©t2 0atEDF16m 
Ay HA SE3fc#. EDF2 6K:t>Jt&LAy 

vmrnzmwiL. u*y*mmm&±&v/xte; 

4 X^OfiSfcl&io. E D F 1 4 X-mi-tZ C Ay 
KASEft£EDF2 6fc3IAr6rttf>fc. 7r>fA^ 
U-T y ^2 2 CDC Ay 10 0 

£. l^tCli, 7r-fA^w-7 i ^y^'2 2<DCAyH 
RSt$2:9 0%gJSt LTt. btlfz. 
40 [00 50] LD20Oaj*«fiJi. EDF 1 6<0<- 
Xt^&3t7r-fA!{)C53| 7r ^A'i0^ x 980nm 

X«148Onm-C*0. 77«7r>fA*t*^ 
1480nmT-fcS. LD3 8?)£iJ:>m6 

tt. EDF2 6<D<-Xi:^l>3t7r-fAAq5||7r-f 
A<0^. 980nmXttl480nmT*'9. V 'ttL 
Wt?Y4><X'bh1$&. 148 0nnTC&&. 

[0051] xmrnizavt c Ay h<i^s c 

<n*ScttA>jS271 0*^WD 
M3b&^r512tAlft&. WDM3t^-/r7l2 
50 it, LD2 0A^aj*SitSaie3fc2 0a$-A^«?l 
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1 1 

—9 1 4 Sr^hLTED F 1 6iZ@&lf$~&. EDF16 

14. LD2 0*>A><Ol)©K2 0afcJ:Oiae$fLT. H 
#3fcSc trl&mi-&. *tf>K. EDF 1 6t&C*>Y 
OA S EftSrSfctrtS . LD2 0<Ott}?V* , 7-tt. ED 

F 1 6t1ftJRL^ft&v^fc:*i:<^3ivC^S<9 
t\ EDF 1 614. XUSUMI-fftSc fc. CAyH 
ASEftfc. «!RL^il^rfp-5JtMt2 0a5:3t-9-- 

[0052] %&-**l'-918te. EDF16*»S> 10 
sK-FAfcATTtSftSrtf-FBj^aj^StfrC. E 
DF1 6*»^>ai^$^li^tSc „ CA^FASEft 
&tflSbj©fc2 0a{4. 7r>fA/l/- f^>^2 2fc:A 
SH"S. 7yfA*7V-7M y^2 2<OCy\>HR»$ 
«410 0%*ffi. #£L<l49 0%ggT;fcS?>-C\ 7 
r4;<:7V-7M y^22t4. if*Sc&lfCA>K 
ASE^f^fc'iH^-**!''-* 18£>;tf-FB 

*) fc ®iB3t2 0 a S-ftT-f V 2 4 fc^Jfrr* . 
[00 53] 7r^A^-x>f^2 2'CRSt3n>t 20 
m^fcSc&tfCA'j/KASESfti. 3tif-^JL^-^ 
18<9tf-hB*^;K-FCfc£i*$iu 3fc7r4A3 
6 Srtf LT3t9"-# a V- 9 3 4 F AtCAITf 
£. ii-COCKyHASE^i, ig^tSc l£tiX 
&&ttZh. ^-4f J L^-^34tt. tf-FAfcA 
TTtSfl^ftSc fttfCA>KASEft£;K-hBa^ 

7r>fA/i/-- f-fy^3 2fc:«*&^-S. yrAKfV 
-f< >?3 2itC/<y Ffc*tl/C 1 0 0%RI«5£m 
(t^S^C. ^CDfPrftSc&tfCAyFASEftte. 
Btf3fc1f-**l'-:?34£0;K-hBfc:K'3. #-FC 30 

[0054] LAy FitfftS l 

zmwt& . m^ts l «A*j&f i oa»*>wD 

M?6* ^7*7 1 2 , 3KT-f VI/-? 1 4&IXEDF 1 6 

fcfl-LT, 3l^-*aU-:? 18^>;i^-FA^CA7rf 
6. LD2 03&^Sjj@5fe2 0a*<EDF 1 60£J6£fc: 
fcfc9#^Sgfc$Bv>fc<7rej>£i§£. EDF 16 

Sk^rs«t5tc:. l/\>fmi^sl ^^tm^a 

EDF16J4. LAyFft^SLS-SSS-tSr 

[ 0 0 5 5 ] 5ttr^^i J: p 36t-*al/-^ 1 8 
«. E D F 1 6 F AfcATTf F B*» 

tajTjf s«o-e. ft-*Bts L 1 8 

O*- F B*»<s> 7 r 4 A?V-t ^ ^ 2 2 (CASH" 

4 o £.mt2tlX^&#. LJ<> Ff>-3!£ffia*:R# 
0214. 7r^A/l/-f^/2 2<^R«itt 
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1 2 

flitf. 1 Onmgg. HftOa&MHCtt. ZWXo 
MttV^. CK>FfcLA>F<9fac>D|gpg#2nmg 

UTV^«tp^^fc:»4. 7r'fAyi/-f^y/2 2 
ORittftt^*3##L/\>Flt^SL fctl^r 
l. ft7 Wn'3 614. £Ot$Sf£«£»t*fctf>fciyt 

[0056] ftot\ ft-^-dfil—? 1 8^- KB 
*»<»ai*$*tl) LA> Kft<9£S l J4. 7r>( A7l/- 
f -r >:/2 2Xtfft7M 7 1^-^2 4 Srgjfi U EDF 
26fcAlff$. :ftfc§t9iU:J:3fc. EDF16-CJi 
gStlfcC Ffl-^Sc <0— E D F 1 4 

5itSC>'\>FASE3l£0-^ftt«e3t2 0 atO^O 
7W A^-f-^>-^2 2Jr3ffifiL. 3KT^yp 
-^24Sr^LTEDF26fcA»tS. EDF26 
14. dft.^. CA>F<i^tSc aVCA^FASE* 
«B6cOTTBteB3t3 8afc:J:0aiE$iiT. 3&gsWfcL 
^>Fg#5KSL SfiBft2 0atf>»gi:E 

DF2 6£>«j£fcJ:-oT»4. @jg3fc20at>. EDF2 
6fcfc«tSLA>'Fm^3tSL^||liB3Kt^0dS. L 
A> Wmwlffltftt LTEDF 2 6#£^fc-f6CAC 
y K**VV7-tt, m&th 4 3 (C. -30dBmJ3l 
±. •frVvtfV^-ldBm-CfcV^T. 7r^fA'/l/-f 

-fy^2 2<OCy^FRIt$l49 0%SJrcJ:^. «W 
3Kt LT^V^Cv ^ F3t5r E D F 2 6 fcATJ-f 5 ^ fc t 
iO. EDF2 6tf)L;\>Fii1g-e. I2v^«. ©ffl^X 

[0057]EDF2 6l4LAy Ffi^tS l 5:1^^ 
SjSSTCAyFASE^H^-rS. EDF2 6TI6 
^•rSON'^FASE^fc. EDF2 6fJig$n)tL 
^Fm^3tSL»4. WDM3K^>»/r7 28&^T'f 
V U-^ 3 0 5: *38AXl±ffi8ATg£ 7 r X? 

v-7-4y/3 2\z?Jfrrz>. 7r^fAyi/-f^/ 

3 2{4CA'y F3t£ 1 0 O%SStS0t lg®S^ 
LKyF^fftSLCO^SrSSU C^yFASE3t$r 
RlttS. R«$iutCyN>FASE3fc{4*r>fyW- 
^ 3 0-C®JRX14^fc&ii}$;h.£ . 
[0058] 7r'fA7w-f< V^3 25rj^aL3tii 

(a^^utLAyF^^KSL (43tr-f yi^-^34<o-if 

-FBfcAltL. •e05K-FC*^aj7j3rF3 9tca5^ 

[0059] 7 r>( A'/Wf < ^/2 2^1*^ 
SfUtLAy Fm^3KSL 14. Jfc*-*.*!'-* 1 8<0 
^-FB. C. 3l£7r>fA36. SV^-^faW-^ 
34^-FA. B5r^-L-C7T'fA^w— r4>?3 

f-l>7'3 2<7)%Mmmi. LAyF=®fcgtfTV>S?> 
X\ 3t9--^a^-^34«0^-hB*^aJ7j5tlSL 



(8 

13 

»U ^-hC*>^ai*SS?3 9fcfi8&$ni.. 
[00 60] Z0)£o£LX. &1]1&F3 91f>l>9\& 
(C. EDF14T5fc«t<i$*UtCA>Km^Sc b. 
E D F 2 6T3tJila$<X^:L^> Kll^tS l 
tlh. 

[0061] Ca> KfcSfi^LAy F@9£fttt. 

HfcX,?*. ED F 2 6£&irr ffi<-3# 

3K7r>fA'3 6^g*r&. ditfi. 02tSj?f £5 

Cv 7T^^l/-T-f^2 2f)RSt#tt<^ggrtt^ 10 

*»»4»WW . *fQfcWCti. 2oc93fc"Cwwt» 
Hlr»®tl>Jt*>fc:. »-^aW^ 1 8<Dtf-hC 

t3fe9--^JL^-^34<O.1f-hA0DSt s H/«<OL 

^K*«»HWt-ScS***7T-f >*3 6£gm, 
TV^.filoT. 7r>fAyi/-f^/2 2. 3 20 

^2 2, 3 2Oftb0fc-ha-fc^^gBHtl&0RSm 

1 8<0;K-hC£3^-*jr.P-:?tf>;K-FAfc:fi: 20 
1^-^18. 34<Oftb0tC-. lo<D4Jtf-b3lW--^ 

[0062] *ium?>%fmte. ay vmmicm tti 

tt. LAvFT<03£li«l#£t*§SC:fc. 2fctf. LA> 
FJWBtcti. CyN*yK3fe$-^-H3KX««Bteti:LTE 
DFKA^S03&*^CJ)Sii:^||l.Lfc. ^<0rt 

[0063] U*y Vtm&D*il-XJ*lt. H3 t^rf 30 
J:3fc:, 1. 48/zmXttO. 9 8/*mE&@£J:oT?g 

£-T*l. 5x/m^ASE^S«lR1-SC:i:tc«J:0. 

LAyFmUfflEDFtt. (Vit 
If 1 5 0 m ) T* 0 „ ©JRG8W>*S &»£tf«fctt A# 

&fc&asc««f s . srwed F<o®«j^s^tt*» 

6, 1. 5jum^ASE^^flfcPL>KyF?)*II£ 

40 

[0064] .ritfcitU Bjg3t3£g£-tth*:£ < LT 

««^«fTL/^ PJMHOTrS S "TfEtt** 
ftttttfc. EDF^fcHo-caew— f3t*4- 
1 5 mfi(0E DFi:> Efi@l'-1fa&W&+t?« 
SimUL^O 1 5 0mfi<7)EDF{COV^T, 
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"t. ffiffl LJt E D FUWHy T 4 AfcE r £ 1 0 0 0 p 
pmF-TLJtt)WCS.S. 3SR ( 1 5m) OEDFfc 

owa±. agu— f%&?% htn?g\,ym^ met 

[ 0 0 6 5 ] mtmWi. 3TS2. 4/xmOl 5mE 
DFfcffiHiLfc. -?-COEDFtf)1480nmfci>ft£M 
FD/argtbttl. 9 3T&6. BSB%£>tt£&14 
80nmtU. 1 5 mfiE D F U A^Sl^^V 
-^80mW. UlMUB''<7-*48inWfcl^. 15 
0m£EDF£*tU AttfijS^V-Sr 1 9 OmW, ft 
StSBB/^-S-OmWtLfc. Jifc. 15mIEDFt 

ut. -eo£«#4 8 mwja±T3S < mb$*lt& *) . - 

1 5 0m£EDFTli. 1 4 80nm3t»i^+T« 
&ffi&t& X 0 X V ^ . 
[0066] 05 «fc 3 fc. 15mfEDFT 

«L 1480nmH|jgfc{>;ta&»;b£>-$\ 1540nmj&» 
h 1 6 2 0 nm<0l£H&gEHfcS'J 5 d B£«J£ffili 

1 6 2 5 n mUlT<9ft£-cy4 yifiT^XTh 
t. t^*>t>. 148 0nmraST*oTt>. EDF<D 
MCIotS< Sjg-TtLjf . 5 d BWT<0{£Sf#-C, 
L^VFW7-5xy>f>A«#<5>jtT^S. — 150 
m^EDFTJi. y>f>JiA§V^ SlfNiat6dB 

V^EDFTtt, H3(CScrLKyFJiiS<0^^-XA4« 

[0067] i d frTOssfcg^s . ^asure 

»i. LD2 0<0aj^'7-^EDF16<0^Sfcbfc 

0. EDF16I1 Lrtym^w&tLXTyxvy 

A St^tC. ffiSIW ( 5dBJa.T<^f) fc 

ed f i exwuzixtt^izmmtSMt. 3t 

T-fyu-^18, 7r>fA^-x-ry^2 2a^3t 

7MyU-*24£iji£l/C. EDF2 6(CA»U 

Lxmmztit. 

[0068] tt:^ EDF143&«^4i-rS-3 0dBm 
V±<7>CJ<> FASE3tSrEDF26 izMXi-KW. 
E D F 2 6 tCtJ»t I LA'y Fltlg«^)iiJni i: Jl^Ofi 
TKJmX'bh . LA-y K<Of!l#«aJiCyN'y FO«i. 

^S. LA>-FJi<icO±^^^XA*5a3tc^-J:3 
fcl. 5 5jum^ASE3ftOf|«JRfcJ:&kOT&*t 

1. 5 5/im^ASE3fc5rJ:0Sl!^«fc:%3K$*h. 

zmxz-tt&tmz&^z&zK-rh. 1. 55um® 
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[0069] mfr^mA^h%&&g:i=ttthmm> 

nraHfc. H^3fcH8fcAttt-£C Ay F3&3&S 
fcLT1530nnu 1540nm x 1545nm. 1 
5 5 0 nnu &tf 1 5 6 0 n mO#©£fcOlfVCOfil# 

fc. @6*»&§&fcgJ!m< & X o fc. Mit^ft^-C 10 

mk^X^h. &fil 530 nm— 1550 nm 

[00 70] EDF*)S*ffljfoBffi31. Uttttlfctt. X 
lV\ZVJ*m&7vtt»ltit7 r 4 A ( E D F F ) fcx^b* 
•7 XffilSGmv r 4 A ( E D S F > <Offijt£8S L 
fc. 07«. EDFF£&fflU:i§£tf). St^JggtNF 
fcfU^^Srr. @8tt. EDSF&«0BL£*d«>. $ 
^Jg8tNFfcfflf§£jict. tffit,, afefil54 0nm<7> 
3t^liBteKfcLTEDFt7JtL3t. lt«W)fc«>. aS6 20 
3t£ AS* L£ Vv^<r)TOgS$-iSS-CS^ LT *> £ . 
@7&tf@8fct>vv<\ «Httlifl#at^ftgJgftNF$- 

[ o o 7 1 1 07 t\ *tttffi84 owl cAy mmt 

SrAStLfcit^cOfO^ftt^U *fttft*a4 2tt. C 
Ay F«Mft£7JtLfc^9St^Ot£*-r. 
#ttft»4 4«. CAyFfflM3fc£AltL&V^?)fll 
1##tt£*U *Htlfitg4 6tt. C Ay F«M3fc£ Alt 
L4i>J^itfilt^. 07;K>. c Ay HUM 
3fc£ASt-t&i§£\ CAyKaM3t$-A«L=5:vv^.(c 30 
Jfc*T» «f§#*1IfcitailU il^mit 156 0- 
1 5 7 0 n mCO&^mXWcth tW), LAy FT* 
61570~16 00nm<7)&gig-Cli % <SfcX,?Afr 

[00 72] 08 T. *fttft&5 0tt. CAyFUMft 
^AIft*^7)«^Ht$-^L. *fttfflt85 2«. C 

AyF»M3fc£Alfr**£«*tmia£jj**\ 
*£ttlfitl54tt. CAyFffiM3fc5-A3tL=5rVv*§£<7)jfll 
fcfcttfcSU ttttfldB5 6& CAy miEtAtt 
L&V^<D38#m£*cr. H84»6. CAyFSM 40 
ft£Att-fSi§£\ CAyFliMftfrAStUSrV^fc: 

[0073] EDFFfcEDSF£Jt!g-f6i:, ifcOj: 
53Sri#VU£. W*. EDSF££JSrS*§£. C 
Ay FWto%CVff&YX'h . 1 5 8 0 n mfelT05Stfcg 

i^rJt^St^it Jirri. <or . fWW*ft±LTfc» Jig 
^Jg£ 1 5 7 0 n mjaTfcKSW-a Z btmLW - 
2u EDFFS-ffiMfSJ©^. 15 70nm-16 00 

nm<r>wmm%im<rm&*mtim\\ &->x. 1 50 
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5 6o~i57o nmiztmhnwmmwmxzti 

fcf. 1 5 6 0-1 6 0 OnmCDJZffimLJ<>Wm$s£ 

9mx-zz>*s$m#bz>. «ot. e d f 2 6 1 vx 

[0074] EDFF££JB-f6*&£-C\ 1560-1 
5 7 0 n m-CJg^St^lSSirtS gHSrP*tf: tZ*>* 

>Mftfc&4>6'r»lfc 155 0-1570n 
m £ t> & m 3 (rmttttE. LfctfWCib^fc. 

[0075] WSfftt LT£9&'t<7-&Wglfc. * 

<oa^*Sa*09 tZ^-t. Wffita&mt 1 5 4 5 n m 
T&S. ?IM3fc> ^-#-3 0 dBmtV^dr<fiW< 

1 dBmjsuiT«. w#m^&**«tesrr&„ 

[0076] EDF26«. EDF 1 6T£j£3il&C 
Ay H A S Eftfc: J: &Wm&Si&t££ ~>X Ca> K A S 
Eft£$&sjSJ:<a£-$-$. "T^*>^. EDF26J1. L 
D3 8<7)iti#r6@Bg5fc38afc. EDF16<0«4^- 
S C Ay fas E3t*»^>^:S 2&gfc«J: 0IBe$*i.S<I 
fcfc^rl.. 2»S!fietc±oT&£-fSCAyFASE 
*<OS«yRfc:j:0. EDF2 6». LAyF<0<i^fc^ 

y^2 2*«a@e2 o azm&xtem&Timxz 

&i*r&. EDFl6XTffllZtl%trr>1dm%2OeL0) 
[0077] 3t9--^-AW—^ 1 8&V7T4 

sc t LAy Fm^ts L zftm-&m%ft&.&t ix 
fflttz. fit. ^mmmxii. cAy^ 

(CAy F<i^3feSc Rt^EDF 1 4Tf&£-tSCAy 
F A S E3t ) <7>-S$r L Ay Fff-fftS l ^{tJ^jfflfcS 

[00 78] 7T'fA^U-x^y^2 2<0Klf*^S[ 

DF160C Ay Ff!l#*»-»StSfftti&irr&^ 
y^2 2<0RSt^&g&#tt£^fS^i:-C. CA 

[0079] jgtc. 7 t4 >W-7-a y^ii. 3t«lrtr 

Ay Frt-C«^S0^«§^TV%&^a<7)©^t(O-e^ 
-fil^$rR«L. K«fg^3BStf>ASE3fc£liB:iO 
0%Sa-rs«J:dfC#l>. 7r>fA^u- f^y^2 
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Zttzk*). C Ay mimZhfrmtrfcSc £K^S 
NitcmiH-rzbifiT^l. _B*U:J:3fc. EDF 

2 6Kfc*t£ u<> vmmtmt:fo±.-t&Mi^ C Ay 
HASE5t<o^-c-h»-cfto. c*>m*mm<x 

[0080] 7r-fA/Mr< y^3 22Sl&f3fe9— * 

-&&%tixim.-t&. &.->x. 7r>fAyi,-f^ 

^3 2atf3fc*-**l'-*340S5#£. £9#ttfr 

[0081] LD20. 38<0ftfo*)t:. #-<OLD<0 
U ^mWDM3bir 12,3 8£.mk?t>m 

Ji, Jaje^coEDFfcJEtfciOt^WUf*^ 

[0082] ait^mtt0teii. EDF26<o®jg 

3fc£r»#*&SAUO^. 01fcjjrrSSSfcWfc«#t=5r 
•5. EDF26£irfrjK>ifi8LTt>J:v>. *co*§£-. 

L D 3 8<DJfc>rf SI)jg3fc£ E D F 2 6 fc^A"*" S 
OWD Mfttf 77'54 f E D F 2 6 fcftTM V l"-* 2 4 
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